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direction and ry apart in the streamwise direction is
given by
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where Spp(co) is the power spectral density at any
point
Lx is the correlation length in the spanwise
direction
Ly is the correlation length in the streamwise
direction
and Uc is the convection velocity.
In the simulations used to produce Figure 1 the
correlation lengths were assumed to be inversely
proportional to frequency, as suggested by Corcos2,
and have the form
CO CO
(2)
where ax and Oy are constants which were taken to be
1.2 and 8 in the simulations below, and the
convection velocity was assumed to be 135ms"1,
which corresponds to a free stream velocity of about
225ms"1 and a Mach number of M«0.72. The
spatial correlation structure of the acoustic diffuse
field takes the form
sin kr
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where r is the distance between the two measurement
points, A and B, in any direction and k is the acoustic
wavenumber given by k = (O/c0 where c0 is the
speed of sound. The spatial correlation structure of
the Corcos TBL model in the streamwise and
spanwise direction for the conditions above is
compared with that for the acoustic diffuse field in
Figure 2.
Normalised separation, kr
Fig. 2 Spatial correlation function in the spanwise,
thin solid line, and streamwise, thick solid line,
directions of the Corcos model of the TBL
pressure field, dashed line, plotted as a function of
normalised separation.
Previously, Fahy3 has considered the problem of
simulating TBL pressure fluctuations using jet noise,
a siren tunnel or a single loudspeaker, but concluded
that none of these could reproduce the decay
characteristics or lateral correlation properties of a
TBL. Although a brief discussion is included in this
paper about the use of an array of shakers, the
electrical and mechanical difficulties of implementing
such a system were considered, in 1966, to be such
that it would be a difficult practical proposition.
Robert and Sabot4 have taken another approach to the
laboratory simulation of TBL excited structures, by
noting that the modes of a structure are excited
almost independently by such an excitation, and that
there is generally a relatively small number of
significantly-excited structural modes. They thus
considered the use of an array of shakers acting on
the panel driven so that each structural mode was
excited independently by uncorrelated random
signals. This approach assumes that the mode shapes
of the structure are accurately known and so in
practice some preliminary modal analysis would have
to be performed before the drive signals to the
shakers could be determined.
The TBL simulation could be made completely
independent of the properties of the structure if a
sufficiently dense array of loudspeakers were used to
reproduce the spatial correlation properties of the
TBL pressure field. The price that must be paid for
such a general approach, however, is the large
number of loudspeakers required for an accurate
simulation, particular at high frequencies, as we shall
see below.
The statistical properties of the pressure field
generated by the TBL at a number of positions can be
represented by the elements of the spectral density
matrix
S ( W = £ [ d d H ] , (4)
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